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Fluid inclusions occurring in high pressure -low temperature (HP-LT) metamorphic rocks 
56
The post-entrapment modification of the size and shape of fluid inclusions in response to 57 deformation, cooling or decompression can help to constrain the P-T paths of their host rocks 58 and hence provide some insights on their exhumation processes (e.g. Scambelluri, 1992 ; higher pressure (19 kbar, 470°C) for the same unit by using P-T pseudosection modelling and 97 suggested a very low geothermal gradient (i.e. 8-9°C/km). Sachan and Mukherjee (2001) 98 preliminarily studied the fluids from quartz veins hosted in the blueschist rocks from Sapi-
99
Shergol and provided comments upon their exhumation history. However, these quartz veins 100 are related to a very late stage of the metamorphic evolution, and consequently do not give any 101 direct clue on the blueschist formation and exhumation.
102
As concerning other subduction-related rocks from the Himalaya, a fluid inclusion study by 
Geological Setting
118
The blueschists studied in this paper occur along the Indus suture zone in Ladakh, NW India 119 (Fig. 1a) . From SE to NW, blueschist-facies lithologies are reported at Zildat, Urtsi, Hinju, and 120 Sapi-Shergol (Honegger et al., 1989) . Among these occurrences, the largest one is that of Sapi-
121
Shergol in western Ladakh, south of Kargil. Tectonically, the Sapi-Shergol blueschists belong 122 to a narrow belt and are part of an ophiolitic mélange (Honegger et al., 1989) (Fig. 1b) .
123
This ophiolitic mélange is thrusted over the Kargil Molasse to the west as well as to the north, relatively fine-grained (sample 14-4B) compared to the other (sample 14-16F/G).
164
Sample 14-4B is characterised by alternating layers rich in quartz or lawsonite + glaucophane 165 + phengite, respectively (Fig. 2a, b) . Glaucophane occurs in both layers as fine-grained 166 idioblasts; it shows characteristic zoning pattern with light blue core and a dark blue rim. The 167 preferred orientation of glaucophane and phengite defines the main foliation. Garnet is weakly 168 zoned and occurs as small idioblasts (Fig. 2b) . Lawsonite occurs as fine-grained idioblasts ( Fig.   169 2c); it contains inclusions of quartz and titanite. In the quartz-rich layers, lawsonite locally 170 shows a skeletal habit, being intergrown with quartz.
171
The main assemblage of sample 14-6F/G is lawsonite + glaucophane + phengite + garnet + 172 quartz, with glaucophane occurring as a major constituent (Fig. 2d) . Titanite occurs as accessory 173 mineral. The main foliation, defined by the preferred orientation of glaucophane and minor 174 phengite, is overgrown by lawsonite and garnet porphyroblasts and is locally crenulated (Fig.   175 2d, e, f). The growth of lawsonite and garnet porphyroblasts pre-dated the crenulation event.
176
Garnet occurs as medium-to coarse-grained idioblasts (Fig. 2e) locally included within the 177 lawsonite porphyroblasts, and shows strong zoning. Variably sized inclusions of glaucophane, 178 actinolite, phengite, quartz, chlorite and rare omphacite are found in garnet porphyroblasts.
179
Glaucophane occurs as fine-grained nematoblasts in the matrix. Porphyroblastic lawsonite is 180 up to 1 centimetre in size and sub-idioblastic, and overgrows the main foliation. Phengite is 181 fine-to medium-grained and is found in association with glaucophane (Fig. 2d) . The main 182 foliation is locally crosscut by quartz ± albite ± chlorite veins (Fig. 2f) . It is worth noting that 183 in both samples, garnet was predicted to have grown at (or close to) peak P-T conditions, i.e. in 
Fluid inclusion petrography
196
We have studied fluid inclusions hosted in garnet and in matrix quartz, as well as in quartz 197 included in garnet porphyroblasts belonging to the peak metamorphic mineral assemblage (i.e. contain an aqueous-carbonic fluid (Fig. 3A, B) . The size of these inclusions are small (average 205 of 9 μm). The CO2 vapour has a variable volume proportion ranging from 10 to 30% of the total 206 volume of the inclusion. These inclusions are systematically found as isolated occurrences 207 within garnet and quartz, and are dispersed randomly in the host grains (Fig. 3A, B) , therefore 208 they have been interpreted as primary in origin; moreover, because garnet is a peak phase, Type-
209
I inclusions have been entrapped at peak P-T conditions. inclusions lies between -7 to -2°C (Fig. 5B) . The clathrate melting temperature was also 234 observed in some carbonic-aqueous inclusions, which occurred between +7.1 to 8.6°C. The 235 total homogenization of such inclusions took place in between 227° and 265°C (Fig. 5A) . (Fig. 6A) and temperature of homogenization (Th) between 250°C and 300°C (Fig. 7B) .
241
The corresponding salinity ranges are estimated at 7.8-13.98 wt% NaCl equivalent, with 
Interpretation of fluid inclusions textures
262
In the studied samples, the isolated nature of Type-I aqueous-carbonic inclusions and of Type-
263
IIa two-phase aqueous inclusions hosted in quartz and garnet reveals that they may have formed 264 during the crystallization of their host minerals, and may thus be considered to be trapped early 265 during the mineral growth (Roedder, 1984) . Moreover, because garnet is a peak phase, the 266 primary Type-I and Type-IIa inclusions have been entrapped at, or near to, peak P-T conditions. (Bebout, 1991 (Bebout, , 1995 Jarrard, 2003) . 
317
As concerning the fluid evolution, isochores are plotted in comparison with the P-T path 318 inferred on the basis of thermodynamic modelling and thermobarometry (Fig. 8) . Isochores of 319 both Type-I aqueous-carbonic inclusions and Type-II aqueous inclusions plot in the lower part 320 of the P-T space. Although these inclusions are texturally primary and are hosted within peak 321 minerals (garnet and quartz included in garnet), they do not plot along the prograde P-T path 322 or at peak metamorphic conditions, thus suggesting that these inclusions must have experienced 323 considerable leakage and re-equilibration, resulting in only low-density fluid eventually 324 preserved in the inclusions. Therefore, it is assumed that Type-I CO2-H2O and Type-IIa aqueous 325 inclusions most likely formed at or near the peak P-T conditions at ∼ 19 kbar, ∼ 450°C, but 326 they were later re-equilibrated during exhumation. The isochores of secondary aqueous 327 inclusions (Type IIa) plots above the isochores of primary inclusions because the secondary 328 aqueous inclusions originate at lower temperature and their densities are thus higher (Fig.8) .
329
Evidences of such a pervasive re-equilibration are very clearly represented by the textural 330 features of Type-III fluid inclusions described in the previous chapters (Fig.4) . The observed well as during exhumation (Fig. 8) (Vityk and Bodnar, 1995) , whereas the implosion texture formed at higher pressure (Boulier, 345 1999). In our case, the last stage of the P-T evolution is represented by the isobaric cooling after 346 the isothermal decompression, therefore we suggest that the dendritic morphology might have 347 been formed at this last stage (Fig. 8) . This interpretation is clearly compatible with the broad 348 geological setting of the area. and is characterized by stretching, necking and formation of "C" or hook-like shaped inclusions. 
603
The lawsonite boundary is drawn after Zack et al. (2004) . The yellow box shows peak 604 metamorphic conditions. The retrograde path is mainly characterized by nearly isothermal 605 decompression (as evident from hook shaped, annular inclusions and explosion type textures).
606
The last portion of the P-T path is characterized by isobaric cooling (as constrained by the 607 development of dendritic type networks of inclusions). 
